Kondo effect in semiconductor quantum dots. D. Goldhaber-Gordon et al., Nature 391, 156 (1998) . D. Goldhaber-Gordon et al., PRL 81, 5225 (1998) We analyze the transport properties of an interacting quantum dot connected to a normal and to a superconducting lead (N-DOT-S): 0000000 0000000 0000000 0000000 0000000 0000000 0000000 0000000 0000000 0000000 0000000 0000000 0000000 0000000 0000000 0000000 0000000 0000000 0000000 0000000 0000000 0000000 0000000 0000000 0000000 0000000 0000000 0000000 0000000 Interpolative method for the self-energy. The crucial point is to find a good approximation for the self-energy to include correlation effects beyond the mean field level. We construct the self-energy as to interpolate between the limits of weak and strong coupling to the leads. 
Interpolative solution for the normal case

Ansatz for the self-energy:
We start witn an ansatz for the self-energy:
Here (2) is the second order contribution, where the Green functions lines are calculated with an effective level eff : G r 0 = 1=(! ? eff ? i?).
is determined from the condition that the self-energy has the exact behaviour at high frequencies: = (1 ? n)U + 0 ? eff U 2 n 0 (1 ? n 0 )
The final step is to impose the proper self-consistent condition for determining the effective level eff . At zero temperature eff is determined in order to fulfill the Friedel sum rule. n = ? 1 Im flnG r (E F )g One may show that the condition n = n 0 , i.e. imposing the same charge in the effective system as in the interacting system, is approximately equivalent to the Friedel sum rule at zero temperature but can also be used at finite temperature. Generalization of the interpolative solution to the superconducting case. The good agreement with the exact results is also found regardless the position of the dot level and the ratio t= .
Dot Density of States:
As in the normal case, the dot density of states exhibits a Kondo resonance: We analyze how the Kondo resonance modifies the Andreev resonant tunneling through the dot. We use the Keldysh formalism to express the current through the system in terms of the dot Green functions.
The current evaluated at the normal-dot interfase: 
Linear Conductance
In a symmetric case (i.e. ? N = ? S ), as the Coulomb energy U is increased the Andreev reflection is progressively suppresed, even in a case with electronhole symmetry. In the Kondo regime, where~ 0, tunning the coupling to the superconducting electrode to reache the condition? S = ? N one can recover the unitary limit G = 4e 2 =h. 
Conclusions
We have generalized an interpolative approach to study the electronic properties of an interacting quantum dot coupled to a normal and to a superconducting lead. The method allows to obtain results for the linear conductance for a wide range of the different energy scales.
As in the normal case, the low energy physics of the N-DOT-S system is controlled by a Kondo resonance.
The Kondo temperature is in general reduced by the superconducting electrode, and in particular, in the limit of U ! 1 the proximity effect is suppressed by the Coulomb interaction and the superconductor does not participate in the screening of the localized spin.
Depending on the different energy scales, the Kondo resonance can lead to either an enhancement or a decrease of the linear conductance with respect to the normal case.
Due to the Coulomb interaction the conductance maximum occurs for an asymmetric situation (? N 6 = ? S ). Thus for instance, tuning the coupling to the superconductor one can recover the maximum 4e
